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DISMUUNTABLE TONIC Z-RAY 18R FOR STRUCTURAL ANALYSIS

e ¥, G, Prokhvetilon
Yo. I. Gindin

Soviet axperts have devoted comsiderabdls attestion Lo the dcrslopment cf
mov X-Pay tubes. (IM5) Most tubes perfected are of a speclalized, high-
rowerad type, complex in both their mamifacure ang epplication, or {ubes requir-
ing special apperatus for making the X-ray photographs.

The All-Unionm Confersnce on the Appllcation of X-rays to Materials Research
meeting in Lenirgrad in 1948 noted the great need for rarfecting an ionic X-ray
tube for structural analysis' &k place cf previcusly used tubes (6).

) Ir structursl analysis it is necessary to obtain the greateht possidbls con-
centration of X-rays in order to cui down the exposure time. If the tube is of
normal pover this increased intensity of X-rays may be achieved by: (1) attein-
ing a gharp focus of the tube (2-1 mm), and (2) decreasing the distance betwesn
the ¥ivdow of the tube and +hs Pocal point to a minimm. Features of axisting
conventicnal tubes prevent or 1imit the achievement of a gharp focus. V. I.
Danilov (7) describes a modificatiop which will permit movement of ths focusing
unit without dieapsembling the tubs, but 4 i adaptadls only for oXperimentatioa,

In addition to simple design ani high radiation intengities, an ideal Z-ray
tube should provide mimple centering of ths cathode with respect to the anti-
cathode, different types of radiation, easy assexbling and disassemdling of the
tube, reliable vaciur with a minimum of sealing material, and rapid operaticz.

In this comnection, the new tube design propoged by us hes the following
characteristicss (1) a smaller distance between the anode np'ror and the mutside
vindow, (2) Eiﬂ_ﬁ,la and econvanient fome ocontwel withent ddzassaxbling thsTiSde
or disturbing the vacuum, (3) provision for easy sdjustment of the cathode posi-
tiom in relation to the anticathode while the “ubs is 4ix use » withoul disturding
}:be vacuuwn, (,Q) radiation intensity control while the tube is in ume, without
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dieturhing the veovum, (5) Lo loust el . amm 504 Ing matsrial, (&) smSLI-
aized tube hevring, (7) = aimpler cocl’ oy -om than in tubes of the "Eumdding”
type, and (8) a simpler type of rathode imsulsztor. Construction detalls are as
follova.

The tubs has three elumirum windews wsemlsd with & mixture of beeswax and
rosin in equel amounts. The dlstance frow the oiter surface of the windew to
the centcr of the unode mirror is 9 mm; in ths "Khadding” tube this distance
is 20 mn., The articathode 18 inserded at cue side of the tuds perpendiculer
to the catheds axis 4o permit control of the. amount of vadiation by its meaipu-
lation. Surfaces of the tetrahedral anticatiicde memsurs 6 x 6 mm, and eack has
a corrs. ponding anods mirror of 0.l-mm thickness, thus obtaining four &ifferent
radiaticas. The tube ceaing and the anticathode have nozzles for water cooling.

The caging ani cathode insulator ars connpcted with an adjustable device
by which the cathode may be centersd and the interval between it and the anode
varied in the range of T0-90 mem, This dovice comslsts of & corrugated metal
tubs ("e1l'for®), a flange, and the reguleting screws. The lovwer erd of ‘the
s1¥7on 1s soldersd to the ¥gbe casing and ths upper end to the flange. Regu-
Iating screws control the position of the cathode with relzticn to ths antis
cathode,

The focusing dsvice consists of & mit and slreve with 1ty lower part soldered
to the cathods tube, A tight-fitting elaminuis tube (fscusing cylinder) is attached
o the lcwer ond of “he mat, and-e stoppsr s provided to control the ralsing end
Jovering of the mut, To change focus, it is sufficlent to cut off the high voltage
and turn the sleeve the necessary rumber of potations {(coch turn relping or loWer-
ing the cathods ) mm with e verdaticn of 15 - posaible’ An edapter, solderad to
{he cathode tube, turns the chthode. Rubber : shers and the slesves malntelir the
vacuum and a water cooling chamber used in medicel X-ray tubes is attached to the
cathode tube. The cethode insulator 1s a porcelain tube 30 mm long, glawed on
~otk siles, with cuter and inner diamsters of 50 and 40 mm, respectively. It is
supporied by two flanges fastened on with livharge nute.

The tube 1s ready to operate 1-2 hours after the rozenbling 1s started. On
follewing days the starting time 1s Betermiiied only by the starting timc of the
high-vacoum pump. With a steam-oil, Flass pump, stsble operation lg obtainsd in
5@7 mimtes.,

Exposures mede with a 2-em focus gave the following results: A Dsbye-gram
of a copper specimen 0.9 mm in dlameter (at 10 ma and 30 kv) wae prepared in 5
mimtes in a Debye chamber with a diameter of 57.3 mm (the distance from the
focus to thc spscimen was 69 mm),
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